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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
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earned patent term adjustment See 37 CFR 1.704(b). 
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DETAILED ACTION 



Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). _^ 

Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
VanDover (US 6093944) in view of Scobey et al. (US 61 1 5401 ). 



Regarding claim 1 , VanDover discloses an electronic device comprising: 
A substrate (Col. 4, line 24 - Col. 5, line 19); and 
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A dielectric layer disposed on the substrate (Col. 4, line 24 - Col. 5, line 19), the 
dielectric layer containing a Ti02 layer doped with a lanthanide (Col. 3, lines: 39-53 and 
Col. 5, lines: 21-48). 

VanDover further discloses that the Ti02 layer is formed by a reactive sputtering 
method and that other methods may be used, such as ion beam sputtering (Col. 8, 
lines: 30-39). However, VanDover does not explicitly disclose wherein the Ti02 layer is 
formed by ion assisted electron beam evaporation. 

Scobey discloses that dielectric layers of metal oxide materials can be produced 
by commercially known plasma deposition techniques, such as ion assisted electron 
beam evaporation and ion beam sputtering and further that both methods produce 
advantageously dense and stable materials (Col. 10, lines: 50-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to form VanDover"s Ti0 2 layer by ion assisted electron beam 
evaporation, as taught by Scobey (Col. 10, lines: 50-67) instead of by ion beam 
sputtering, since Scobey explicitly teaches that ion assisted electron beam evaporation 
can be used in place of ion beam sputtering to produce metal oxide layers that are 
advantageously dense and stable (Col. 10, lines: 50-65). 

Since oxygen is a constituent of TiOx, it is inherent that an oxygen content is 
supplemented during the formation process of the TiOx layer doped with the lanthanide. 
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Regarding claim 2, Van Dover further discloses wherein the lanthanide has a 
concentration in the dielectric layer of between about 10% and about 30% of the 
dielectric layer (Col. 3, lines: 39-50). 

Regarding claim 3, VanDover further discloses wherein the dielectric layer has a 
dielectric constant of greater than 45 (Col. 8, lines: 60-61), which would include 
applicant's claimed dielectric constant range of about 50 to about 1 10. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over VanDover 
(US 6093944) in view of Scobey et al. (US 61 1 5401 ) as applied to claim 1 above, and 
further in view of Gardner et al. (US 6225168). 

Regarding claim 4, VanDover in view of Scobey disclose the limitations of claim 1 
as mentioned above, however they do not explicitly disclose that the dielectric layer has 
an equivalent oxide thickness (teq) in the range from about 1 .5 Angstroms to about 5 
Angstroms. 

Applicant specifically defines the term "te q " on page 6, lines: 9-12 of the 
specification, which is further expressed by the mathematical relationship given on page 
7 of the specification. 

Using Applicant's definition and mathematical relationship, the Examiner has 
concluded that a te q in the range from about 1 .5 Angstroms to about 5 Angstroms would 
correspond to Ti02 dielectric layer having a physical thickness range of about 17 
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Angstroms to about 57 Angstroms with a dielectric constant of 45, however, VanDover's 
dielectric constant can be greater than 45 (Col. 8, lines: 60-61 ). For example, if 
VanDover's dielectric constant is 100, then the physical thickness range would be about 
38 Angstroms to about 128 Angstroms. 

Therefore, in order to satisfy the limitation of claim 4, the Examiner must show a 
physical thickness of the Ti02 layer to be greater than 1 7 Angstroms. 

VanDover's specific application example is directed to a capacitor, which 
requires the thickness of the dielectric to be a function of the capacitance. However, 
VanDover expressly discloses that the dielectric can be used for MOSFET gate 
dielectrics (Col. 4, line 30). 

Gardner discloses a MOS transistor with a Ti0 2 gate dielectric, wherein a 
suitable thickness for the Ti0 2 gate dielectric layer ranges from about 15 Angstroms to 
about 400 Angstroms (Gardner Col. 3, lines: 20-25). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate VanDover's dielectric material into a MOSFET gate dielectric 
with Gardner's dielectric thickness range since both dielectrics are composed of Ti0 2 
and since VanDover expressly discloses that the dielectric can be used for MOSFET 
gate dielectrics (Col. 4, line 30). 

Response to Arguments 

Applicant's arguments filed 1/5/06 have been fully considered but they are not 
persuasive. Applicant has amended claim 1 to include the limitation that an oxygen 
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content is supplemented during formation of the TiOx layer and further argues that the 
combination of VanDover and Scobey does not teach such a limitation. As mentioned 
above, it would be inherent that an oxygen content is supplemented during the 
formation process of the TiOx layer since oxygen is one of the constituents of TiOx. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas M. Menz whose telephone number is 571-272- 
1877. The examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on 571-272-1722. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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